The commonest method of producing reticulocytes in rabbits involves using phenylhydrazine at doses which can cause significant toxicity. We have explored alternative methods of inducing a reticulocytosis with the intention of minimising adverse effects. These include inducing controlled blood-loss anaemia, and haemolytic anaemia using lower doses of phenylhydrazine than are usually employed. The advantages and disadvantages of these methods will be discussed. CHRIS WEST ICI Pharmaceuticals, Alderley Park, Macclesfield, Cheshire SKJO 4TG, UK This paper will consider the experimental design of a project to explore the effects of different caging and social groupings on laboratory rats. It will briefly refer to previous work and the background reasons for the inception of the Project. Much of the paper will present the planning/experimental design of experiments to study longer-term effects of caging and stocking density/social grouping. The complexities and potential pitfalls encountered will be detailed. The choice of measures or indicators of stress and the development of the schedule for behavioural observations will be explained.
Behavioural and biochemical effects of different caging regimes and social grouping on the laboratory rat
Before embarking on a longer term study of 'chronic stress' a series of experiments have been carried out (and are continuing) to define the more 'short-term stress' effects of standard husbandry and experimental manipulations which will inevitably impact on a longer-term study. Data from these experiments will be presented and should be of some interest to people who restrain, take blood from, euthanase, fast or 'habituate' rats of different sexes and ages and at different times of the day or week.
The paper will finish with a consideration of future plans, e.g. incorporation of other methodology such as Radiotelemetry -and to how people working in the field can share ideas and data and ensure minimal duplication of effort.
The work on longer-term stress is being carried out as a collaborative Project between members of CTL/ICI and the Dept. of Zoology, Nottingham University who are providing behavioural expertise.
Funding is courtesy of an 'Animal Welfare' Grant from the Home Office and CTL. ROBERT C HUBRECHT UFA W, 8 Hamilton Close, South Mimms, Potters Bar, Herts EN6 3QD, UK Dogs are kept in dog housing as kennelled pets, strays, working dogs and as laboratory models. In all these cases it is important that the housing provides for their behavioural as well as their physiological needs. There has been little research to ascertain the necessary requirements to provide good welfare for kennelled dogs and in many cases conditions are not ideal. Enrichment can be provided through increasing the social or environmental complexity of the pen. Opportunities can be arranged for staff to socialize with dogs or to allow dogs to run together. Physical enrichment has dramatic effects on behaviour and dogs make extensive use of raised platforms and toys. The provision of toys is often resisted on the basis that it can provoke aggression, however tethering the toys to the ceiling can help to overcome this problem.
Its a dog's life-environmental enrichment in laboratory dogs

Use of adjuvants for antisera production
DOUGLAS STEWART
The Royal Veterinary College, University of London, Royal College Street, London NWl OTU, UK Freunds Complete Adjuvant has for many years been the adjuvant of choice for raising antisera in a variety of animals. It is an effective and potent adjuvant but adverse physiological effects may at times be responsible for some degree of animal suffering.
Alternative adjuvants have been developed to replace the use of Freunds Complete Adjuvant. Some results work using alternative adjuvants are assessed.
Development of electro":ic micro tagging identification systems
TREVOR COOK
Unilever Research, Colworth, Bedfordshire, UK Following the introduction of multiple housing of laboratory animals at Vnilever Research, a review of the existing animal marking systems indicated the need for a fast, unambiguous identification method. The Trovan electronic tagging system was loaned by RS Biotech. This is an account of the problems encountered and the development of this basic system into the working system now used at the Colworth laboratory.
The use of chicken antisera JAN SALEN Department of Pathology, Laboratory Animal Science and Welfare, Royal Veterinary College, Royal College Street, London NWl OTU, UK Very large numbers of laboratory animals and by tradition rabbits, are being used for the production of LASA/BLA VA Winter meeting 1992 polyclonal antisera. Unfortunately many immunization methods employed to obtain high serum titres cause unnecessary distress (e.g. unpleasant injection sites, repeated sampling of large blood volumes, inflammation, granuloma formation). We previously published a method for the puri fication of immunoglobulins from the egg yolk of the domestic hen. Now we have commenced a large scale project to provide scientific evidence as to whal extent it will be feasible/advantageous to replace rabbits with hens for antibody production.
Female New Zfaland White rabbits and Rhode Island Red hens were immunized with human IgG using 3 different adjuvants (FCA, FIA & Hunter's Titerma~) and boosted every fortnight. Blood samples ha'ie been obtained weekly from the animals and eggs have been collected. The results of different purification techniques for egg yolk 7S Ig will be presented and the welfare implications of this ap proach as regards the 3Rs are discussed.
Avian antibodi€:s possess certain characteristics in which they differ from mammalian immunoglobulins. However it is envisaged that the quantitative, ethical and practical advantages of harvesting egg antibodies will convince antibod:1 producers to consider replacing rabbits with hens as the first choice for future antibody production.
The development of a refined model of acute pancreatitis in rats D FORBES
Biomedical Servkes, University of Leicester, UK An existing model of pancreatitis induced in rats by transduodena I injection of bile salts into the common bile duct is reported to cause high mortality and morbidity. Investigations into the dose response in terms of reduct ion in the volume and concentration of the infusate and refinement of the surgical techniques have produced a result which significantly reduces severity.
After 24 h serum amylase levelsbecome elevated and return to normal levels after 4 days. Histologically the lesions produced are typical of acute pancreatitis. There was evidence of acinar cell necrosis and an associated acinaI cell infiltrate. Regenerative activity was subsequentl:1 seen with progressive healing over fourteen days.
The model allows the pathology and progressive resolution of the disease to be studied.
The efficiency of ultraviolet irradiation and chemical disinfection as a means of reducing bacterial contamination of animal rooms J DIX
SmithKline Beecham, The Fry the, Welwyn, Herts AL69AR, UK Bacterial cultures were applied to delineated areas and then exposed to one or a combination of the following: ultraviolet irradiation, sanitizer or chemical disinfectant. The number of bacteria remaining was assessed using blood agar contact plates.
Results showed the irradiation and disinfection methods were good at reducing bacterial load, but some problems were encountered. The use of a sanitizer prior to UV or disinfectant application appeared to increase their effectiveness. The use of a chemical disinfectant followed by UV treatment was particularly successful, reducing bacterial load to extremely low levels.
The effect of diurnal variation and routine husbandry procedures on rodent behaviour P ALLE SAIBABA Department of Veterinary Pathology, The Royal Veterinary College, Royal College Street, London
NWIOTU, UK
Measures of behaviour, particularly exploration, are used in a range of studies involving laboratory rodents. Time of day, standard husbandry procedures, e.g. cage cleaning, both affect behaviour. However, these factors are not consistently taken into account in behavioural studies and the timing of observations e.g. with respect to cleaning regimes is seldom stated.
The study reported here examined: i) the diurnal variation in physical activity of mice (inbred BALB/C of both sexes) and ii) the effects of both time of day and of cleaning regime on the behaviour of rats (outbred Sprague Dawley males) in home cages and in the open field. The physical activity of the mice varied dramatically in a diurnal pattern with very little intraindividual and interindividual variation. The time of day and especially the cleaning procedure both affected behaviour. The implications of these results particularly with respect to welfare assessment will be discussed.
291
Whose animal house is it anyway?
PAUL F BRAIN Biomedical Sciences and Physiological Research Group, School of Biological Sciences, University College of Swansea, Singleton Park, Swansea SA2 8PP, UK The legislative procedures governing activities in animal houses has changed dramatically over the last 10 years. The Animals (Scientific Procedures) Act, of 1986; the various COSHH requirements, pronouncements on the training of licence holders and specifications of tests for potential pathogens have mingled with the recommendations of 'welfare' bodies of differing degrees of reputability. Some requirements and recommendations are difficult to reconcile for the obvious reason that animal houses house (at times) at least 3 types of inhabitant; the animals, the animal technicians and the research scientists. Clashes occur in at least 2 ways. The first, most obvious fashion is when the needs of the animals conflict with the health or working practices of the technicians or the research workers (for example, attempts to 'enrich' animals can lead to cleaning difficulties or animals who are resistant to handling). The second, less obvious incompatibility is when the financial burden imposed by 'welfare'related changes (for the animals or the workers) make it difficult to fund equally worthy modifications elsewhere (budgets are limited and changes may seem to be at the expense of money to conduct actual research). There is nothing inherently wrong with hoping to improve the lot of all the animals (human or otherwise) associated with animal houses but there is a danger that decisions or recommendations made by bodies 'in vacuo' may create difficulties. These difficulties are briefly introduced and the obvious recommendation made that all bodies making pronouncements about aspects of running animal facilities should fully consult before stating their views. Time pressures may make this process frustrating but the alternative is dire.
Ultrasound in the laboratory animal environment: sources, significance and possible solutions
GILLIAN D SALES Kings College, London, UK
Ultrasound is produced by a wide range of sources; by the animals themselves as vocalizations and through activity, by both animal house and laboratory equipment and during maintenance procedures such as cleaning and feeding. The physical characteristics of such sounds have been studied over short periods and sound pressure levels monitored over 24 h. These vary from 30 dB (very quiet) to over 90 dB (extremely loud) and sound frequencies up to 80 kHz are common. Examples will be presented. The known effects of high frequency sound on laboratory animals willbe discussed together with some suggestions for reducing levels of such sound.
Practical changes towards environmental enrichment in laboratory animals ANGELA WALKER Central Toxicology Laboratory, ICI Pharmaceuticals, Alderley Park, Macclesfield, Cheshire, UK Enrichment of the environment in which we keep our laboratory animals is the subject of much debate at present. This has been pioneered with primates where it is often evident (to us other primates) where improvements can and have been made.
The aim of any scientist is to use an animal model which is in a defined state, physically, behaviourally, clinicallyand biochemically. The major goal of environmental enrichment is to provide animals with opportunities to express as much of their natural or normal behavioural repertoire as possible.
The talk will describe developments and ideas currently being considered in laboratory animal housing for a range of commonly used laboratory species (excluding primates). It will not provide a comprehensive list but will hopefully share ideas of how to adapt current practices in order to benefit animals, whilst considering cost, labour and effects on study design.
Practical strategies for the reduction of rodent aeroallergens JIM WALLACE, E MERRYWEATHER & G GORDON* Institute of Cancer Research, Belmont, Sutton, Surrey SM2 5NG, and *National Heart and Lung Institute, Dovehouse Street, London SW3 6LY, UK Allergy to Laboratory Animals (ALA) is the most common occupational hazard of workers exposed to proteins originating from laboratory animals. Allergy to rats and mice is particularly common and the level of circulating urinary aeroallergens can influence the development of the disease. Levels of circulating aeroallergens generated by rats and mice were measured under different husbandry conditions and stocking density. Rats were housed in either open top or filter top cages and using in-contact wood based litter material or non-contact absorbent pads. In a separate Whilst many changes have taken place for the large species, we still house rats and mice in an empty box environment with very little in the cage to stimulate interest or activity. With modern manufacturing techniques and materials it is possible to provide technicians with cages incorporating enrichment features such as nest areas, compartmentation or shelf areas, as required by individual users. The purpose of my short presentation is to inform you what is possible in rodent cage design using modern day plastics and also generate discussion on benefits (if any) of enrichment in rat and mouse cages.
Environmental research -a cause for caution
EDDIE CHALK
Glaxo Research, Ware, Herts, UK Is Environmental Enrichment being developed sensibly or is it a gimmick designed to salve consciences and fool ourselves and the public? GLP requirements will have an effect on the value of the work and non compliance may cause it to be repeated, i.e. whole groups of animals can be wasted and this is unacceptable.
If we use animals knowing that we will get little or no useful information from them, then we consequentially reduce the justification for using them in the first place.
We should consider every attempt at EE in the light of past developments in Animal Technology. Why do we do this or that now; what, why or how did the current standards in equipment come about?
Will new attempts to improve the animals' environment cause other problems which will reduce the usefulness of the animal, and how far can that reduction go before we lose our justification for using the animal?
Those of us working to GLP should continue to try to find ways in which we can remain within the strict requirements of GLP and still give the animals an Enriched Environment.
Respiratory diseases in laboratory animals
JR NEEDHAM
The Microbiology Laboratories, 56 Northumberland Road, North Harrow, Middx HA2 7RE, UK Respiratory disease is a frequent clinical condition that affects all aspects of the maintenance of laboratory 293 animal colonies whether they are for experimental or for breeding purposes. The severity of the infection varies widely and may result in the early termination of studies.
The diseases implicated may be bacterial (Pasteurella multocida, Bordetella bronchiseptica and CAR bacillus), mycoplasma (Mycoplasma pulmonis), viral (paramyxoviruses) and even parasitological in larger animals.
It is often forgotten that respiratory disease can be due to agents other than viruses as the ease of diagnosis of these agents has led to them assuming an importance that is not always justified.
When studying respiratory disease investigations should not be limited to the animal itself and the specimens collected from it. All predisposing factors should be taken into consideration.
The paper will review the major respiratory diseases for rodents and lagomorphs together with an appraisal of the predisposing factors and preventative measures.
Pneumovirus infections in man and laboratory animals
CR PRINGLE
Biological Sciences Department, University of Warwick, Coventry CV4 7AL, UK
Human respiratory syncytial virus (RSV) is the type member of the genus Pneumovirus of the family Paramyxoviridae. The other members of the genus are the closely related bovine, caprine and ovine RSVs, the more distantly related murine pneumonia virus (PVM) and a recently characterized virus associated with rhinotracheitis in turkeys (TRTV). The latter virus after an initial epidemic phase accompanied by high mortality is now endemic in many turkey flocks in Europe. TRTV is not serologically related to the other two viruses, although it shares a similar genetic organization with these viruses.
Each of the animal viruses has potential as a model of different aspects of human RSV infection. Some of the results of this work will be reviewed in relation to current understanding of the pathogenesis of RSV infection in man.
However the frequent presence of PVM in colonies of laboratory rodents is a complicating factor in the interpretation of these experiments. Furthermore the sera of several species of domestic and laboratory animals have neutralizing activity for human RSV, indicating either prior exposure to the antigens of the human virus or infection with a related cross-reactive pneumovirus which has still to be isolated. Conversely many human and animal sera exhibit PVM-neutralizing activity. Other enigmatic aspects of the biology of this distinctive group of respiratory pathogens will be reviewed.
Pneumonia virus of mice
AJ EASTON
Department of Biological Sciences, University of Warwick, Coventry CV4 7AL, UK Pneumonia virus of mice (PVM) was the first pneumovirus to be isolated and has subsequently been shown to be closely related to the type member of the Pneumovirus genus, respiratory syntial virus, at both immunological and nucleotide sequence levels. Both viruses, although showing cross-reactivity on Western blots, can be distinguished by other criteria including neutralization. PVM was obtained from apparently healthy Swiss mice and since its original description in 1939 has become recognized as a very common infection in animal houses. This has led to the suggestion that PVM may persist in the natural host through there is as yet no direct evidence for this. The natural route of transmission of PVM remains unclear as does the consequence of naturally acquired infections. Under laboratory conditions, PVM infection can be initiated only by intranasal inoculation which results in a potentially fatal pneumonia in the recipient animals. The gross details of the pathology of PVM infections in normal adult and weanling mice following intranasal infection have been described as has the infection of nude mice, and these will be discussed. Following the original isolation from laboratory mice it was shown that PVM, or an antigenically related virus, infects many rodent species, both laboratory and natural populations as well as man. More recent data indicates that the virus, or a close relative also infects other mammals and in man results in seroconversion of up to 80% of the adult population. The details and possible significance of these observations to infections in laboratry animals will be discussed.
Parainfluenza virus 3 (PI3)
CAROL JENKINS
Central Veterinary Laboratory Parainfluenza-3 (PI3) virus of cattle was first isolated in the United States. The virus is worldwide in distribution. Most isolations are from cattle with respiratory disorders, particularly shipping fever complex. It has also been found in other species including sheep, horses and water buffalo. The animal strains of PI3 are of a single serotype. They are distinct from human PI3 but share some common antigens and demonstrate a limited amount of cross-neutralization. Uncomplicated exposure to the virus will produce serum antibodies often with no noticeable clinical effects. In other cases PI3 viral infection may predispose the host to infections by other disease agents, especially bacteria or mycoplasma. Environment and stress also affect LA~;A/BLAVA Winter meeting 1992 the severity of the c.isease.PI3 has also been implicated in bovine abortion, sometimes in conjunction with other viruses. Di2gnosis is by virus isolation from various tissues on cell culture or by serology on paired sera. Vaccination is possible using modified live or killed virus. IMicrobiological Associates International Ltd, Stirling, UK, and 2Microbiological Associates Inc, Rockville, Md, USA Is CAR-bacillus the primary cause or a contributory cause of chronic respiratory disease in rats? CAR-bacillus i; an acronym for Cilia-Associated Respiratory Bacillus.
CAR-bacillus -a respiratory pathogen
The consistent failure to see CAR-bacillus in tissue sections and the f.lilure of the bacillus to grow in cellfree media, led ';0 the assumption that a viral or mycoplasmal agent was the primary cause of CRD. (One recent repor1 has said that CAR-bacillus has been grown in a cell-free medium).
As far back as 1963, Nelson remarked on a 'rodent bronchiectasis vi::us'. Unfortunately all the tissues, suspensions and !.era from this work were destroyed.
Colonization cf the bronchial tract occurs readily and IgO antibodies are produced. The ELISA test appears to be (, uniformly sensitive and specific method to detect CAR-bacillus antibodies in infected animals.
Culture has bem performed in embryonated chicken eggs. A gram-negative, filamentous bacillus was isolated which stained best with a silver-impregnation method. Staining with basic aniline dyes was poor.
Typical lesions were produced in CRD-free, isolator maintained rats from both nasal scrapings from CRDinfected rats and 10th-passage allantoic passage of material from bown infected rats. Abstracts of presentations advantage of eliminating organisms that can infect the foetus by the placental route. Before adopting the technique we examined the possibility of transmitting mouse hepatitis virus (MHV) and Sendai virus (SV) to foster mothers and their offspring with embryos collected from infected donors.
Elimination of viral infections by embryo transfer
Acute infection with either MHV or SV in the donor mice did not affect the yield of normal preimplantation stage embryos. MHV contaminated the medium used to flush the embryos from the reproductive tracts of infected donors. However after the embryos were washed through 3 changes of medium, virus was not detected (by the nude mouse transmission test or by inoculation of tissue cultures) in the medium or on the embryos. Removal of the zona pellucida (the acellular glycoprotein layer surrounding the embryonic cells) rendered embryos susceptible to infection with MHV.
When zona-contact embryos collected from donors infected with SV were washed before transfer to virusfree recipients, the proportion that gave rise to live young (56%, n = 70) did not differ from controls (60070, n = 60). Neither the foster mothers nor their offspring were infected with SV.
Zona intact embryos collected from uninfected donors were incubated in vitro in the presence of MHV and then transferred to virus-free recipients or washed through 3 changes of virus-free medium before transfer. Development to form normal foetuses or live young was similar in all groups (transfer with virus: 90%, n = 119; washed embryos: 940J0, n = 117; control 810J0 , n == 58). No virus was isolated from foetal or decidual tissue in any group. The foster mothers that received embryos in medium contaminated with MHV were infected. Their offspring showed serological titres at 3 and 6 weeks post partum consistent with the litters having maternal antibody protection. Neither the recipients of washed embryos nor their offspring were infected.
We conclude that MHV and SV can be eliminated from mouse colonies by the surgical transfer of zonaintact embryos to virus-free recipients. Before transfer embryos must be washed through at least 3 changes 295 of medium to remove contaminating organisms. Using a simple combination of laminar flow bench and flexible film isolators, embryo transfer is now the method of choice at the EETU for the rederivation and importation of strains.
Comparison of serological techniques used in animal health monitoring K TAYLOR Taylor's Microbial Consultancy, 15 Clay Heyes, Chelford, Macclesfield, Cheshire 
